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Figure 2 Annual trends of paper publishing in the biomanufacturing
field from 2014 to 2024 globally (divided into China, the United States,
and other regions)

FIRSCEARAFERT, HAZ RS R bR HEA
SEJa, Ui WIIRE BT T ANRE IR 1A fr i i (&13).

32 EHRIR

BE LR R E R R —, HE I E TR s
B, AR, EE, HAZER

AR, AERE LAY S G U L R
HE Rk Az e e (E4). ey, IREE &BkE
FIERAE 5 LR AERE N, M20144E1128.9%F 25
Tt £ 20224F 1151.9%, &7 HH R E 75 1Z 40038 4 F 1 8
R RN, SUbEIR, SRR AER S
M HF4E T [%, M20144E11120.3%% 2 20224E113.3%.
EAERRRE, E2017F2 5, RESERBARN L F
FIU BT U6 LB B RS A T B, (R ) H i A
SRARFFSRENIE K. X, REAMS Bk K
-6 A5 ARG R IR L, i HLIL Y KR
R A E A, S T B E XA A S
EHARR B EMRMPGEI S, Mk, XEME
FIHREE AU SRR S BT S kb, HAaxt$iE
WAEIZ IR, 1X 1 B 3 [ 75 12 900380 4 B L R f A
AN S FE I B (7 B Re 2 R 2
FERES A, SKIA30 A, HrpadE 124 A AR S BN PR
184 A A TFHIBR, 2022~20244F ()% F $ i 5 SEFrAS
— 5, A RE 2RI = G-,

TE2014~20244 A= 4 i) 3 4503 5 (8 % ) B e
LT E RS X R (ES), BEARERE A E L R
LR HcE FREREASE, A 905784 m M E LA, H
Fom M E L RIE LA R ) & B A N38.0%. AR

5



JARAZAS S5 B QT 5 7 Ml A il A F it

s JRE G A A R A 5 R

(%)

XEE X SEB LR

=
(=)

ESI

BB
5.59%

B 3 2014~20244FE 5 R ED 5 E W iE

EE
8.08%

N
1

wx
1

0

)iik\\ & é@ &@2@@ 6&

J

\

’

%_

& 2 &

KPR SR SCR R BT+ B 5 R HA S5 B

Figure 3 The top ten countries in terms of the number of high-level papers published in synthetic biology and biomanufacturing from 2014 to 2024

and their proportions of the total number of publications
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Figure 4 The trend of changes in the number of patents in the
biomanufacturing field from 2014 to 2024 globally (divided into China,
the United States, and other regions; data source, IncoPat database)
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Figure 5 The top 10 countries in terms of the number of high-value
patents in the field of biomanufacturing from 2014 to 2024 and their
proportions of the total number of patents. (Bar chart, number of high-
value patent publications; line chart, proportion of high-value patents)
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Table 1 Comparisons of core technologies, representative products, and industrialization scale at home and abroad
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With the accelerated evolution of the bioeconomy era and the dual drive of carbon neutrality goals, synthetic biology, as a disruptive
technology, is reshaping the global industrial landscape. This article analyzes the collaborative evolution path of synthetic biology in
China from technological breakthroughs to industrial implementation. Through national strategic layout, China has achieved key
technological breakthroughs in genome design and synthesis, artificial cell factories, and other fields, promoting the industrial
application of medicine and health, chemical materials, agriculture and food, and forming a three-level industrial chain ecology of
“tools-platform-applications”. Facing future directions such as intelligent design and negative carbon manufacturing, there is an
urgent need to break through the bottleneck of underlying technologies, promote the strategic transformation from a “bio
manufacturing power” to a “bio design power” and a “bio intelligent manufacturing power”, and seize the commanding heights of the
global bioeconomy.
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